
Supplementary Table 1. Discovery set of PCC/PGL for whole exome sequencing 
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Additional primary 
tumors 

VHL                           

  PP011 F1 760 21 11 1* 1 0 8 Left adrenal PCC with PASS
§
 of 5       bilateral PCC 

  PP011 F2 835 30 8 1* 2 1 18 Right adrenal PCC with PASS of 3       bilateral PCC 

  PP046 F1 557 33 10 0 3 0 20 Right adrenal PCC       bilateral PCC 

  PP046 F2 601 34 12 0 1 2 19 Left adrenal PCC       bilateral PCC 

  PP145 F1 827 21 5 0 2 0 14 Adrenal PCC with PASS of 3         

SDHB                           

  PP008 F1 518 28 10 0 0 0 18 HNPGL recurrence yes       

  PP098 F2 654 32 6 1 0 0 25 EA PGL       PCC and HNPGL 

  PP099 F1 550 21 8 0 0 0 13 HNPGL         

  PP115 F1 662 28 14 0 0 0 14 EA PGL         

  PP119 F1 1432 31 8 2 1 0 20 Brain metastasis from primary EA PGL     yes   

  PP121 F1 564 9 5 0 0 0 4 EA PGL    yes     

  PP141 F1 1427 36 11 1 2 0 22 EA PGL     yes   

SDHD                           

  PP126 F1 596 22 5 1 0 0 16 Adrenal PCC recurrence yes     HNPGL 

  PP146 F1 884 20 7 0 0 0 13 HNPGL     
 

additional HNPGL 

Sporadic***                           

  PP041 F1 797 30 5 0 1* 1* 23 Adrenal PCC recurrence yes   yes   

  PP041 F2 819 30 7 0 1* 1* 21 Metastatic disease from primary PCC      yes   

  PP100 F1 738 20 11 0 0 1 8 EA PGL 

 
  yes   

  PP103 F1 874 25 8 0 4 0 13 Metastatic disease from primary PCC      yes   

  PP137 F1 911 13 5 1 0 0 7 Adrenal PCC with PASS of 10         

  PP144 F1 579 19 3 1 1 0 14 Adrenal PCC with PASS of 14         

  PP156 F1 598 33 12 0 0 0 21 Adrenal PCC with PASS of 4         

                            

#filtered somatic variants have MAF<0.1%, read depth >=20, SegDup<80               

*same variant in matched tumor samples from same patient. PP011 and PP041 were different variants 
    

  

**Stop gain, stop loss and frameshift variants 
        

  



***No inherited mutation identified 
         

  

§
PASS is the Pheochromocytoma of the Adrenal Gland Scaled Score.

1
  

      
  

There is wide inter and intra obersver variability with this score making it unreliable.
2
 While we cannot rely on a score above 4, a score less than 4 is almost always consistent with a clinical benign 

tumor. 



Supplementary Table 2.  Somatic ATRX mutation information in the discovery set 
   

  

Sample 
ID 

Inherited 
mutation 

ATRX mutation 
ALT by 

telomere 
FISH 

Clinical information 

Discovery 
set       Consequence cDNA change Protein change     

  PP011 F1 VHL no         Adrenal PCC with PASS 5* 

  PP011 F2 VHL no         Contralateral PCC with PASS 3 

  PP046 F1 VHL no         Adrenal PCC 

  PP046 F2 VHL no         Contralateral PCC 

  PP145 F1 VHL no       no Adrenal PCC with PASS of 3 

  PP008 F1 SDHB no       no HNPGL recurrence 

  PP098 F2 SDHB yes nonsynonymous SNV c.G6590A  p.R2197H  yes EA PGL (one of multiple primary tumors including PCC and HNPGL) 

  PP099 F1 SDHB no         HNPGL 

  PP115 F1 SDHB no       no EA PGL 

  PP119 F1 SDHB yes stopgain nonsense SNV c.G6825A p.W2275X yes Brain metastasis from primary EA PGL 

  PP121 F1 SDHB no         EA PGL with extensive local invasion 

  PP141 F1 SDHB no       no EA PGL with metastatic disease 

  

PP126 F1 
SDHD VUS 

likely 
pathogenic 

no 

      

  Adrenal PCC recurrence (one of multiple primary tumors including HNPGL) 

  PP146 F1 SDHD no       no Multiple HNPGL 

  PP041 F1 sporadic no         Adrenal PCC with PASS 7 recurrence 

  PP041 F2 sporadic no         metastatic disease from primary PCC  

  PP100 F1 sporadic no         EA PGL  

  PP103 F1 sporadic no       yes metastatic disease from primary PCC 

  PP137 F1 sporadic no       no Adrenal PCC with PASS of 10 

  PP144 F1 sporadic no       no Adrenal PCC with PASS of 14 

  PP156 F1 sporadic no       no Adrenal PCC with PASS of 4 

*PASS is the Pheochromocytoma of the Adrenal Gland Scaled Score.
1
  

    
There is wide inter and intra observer variability with this score making it unreliable.

2
 While we cannot rely on a score above 4, a score less than 4 is almost always consistent with a clinical benign tumor. 



Supplementary Table 3.  Somatic ATRX mutation information in validation set 1 
 

 
Sample ID 

Inherited 
mutation 

ATRX mutation 
ALT by 

telomere 
FISH 

Clinical information 

Validation set 
#1       Consequence cDNA change Protein change     

  
PP024 Z1 VHL 

yes nonsynonymous SNV c.C6253T p.R2085C 
  recurrence of adrenal PCC  

  yes nonsynonymous SNV c.G5851A p.D1951N 

  PP088 Z1 NF1 yes nonframeshift deletion c.3786_3788del p.1262_1263del   adrenal PCC with PASS <4 

  PP142 Z1 SDHB yes frameshift deletion c.915_918del p.305_306del yes locally invasive EA PGL 

  PPM007 Z1 SDHD yes nonsynonymous SNV c.G4535A p.R1512H no HNPGL  with metastatic disease 

  PPM013 Z1 SDHB yes nonsynonymous SNV c.C5657T p.P1886L yes EA PGL 

  PPM014 Z1 SDHD yes nonsynonymous SNV c.G4535A p.R1512H no 
multiple primary tumors (adrenal PCC, EA 
PGL and HNPGL) 

  PP140 Z1 sporadic no       yes adrenal PCC with PASS of 9 

  PP085 Z1 SDHD no       no multiple primary tumors (HNPGL; EA PGL) 

  PP032 Z1 sporadic no       no adrenal PCC with PASS 0 

  
PP160 Z1 NF1 no 

      
no 

multiple primary tumors (adrenal PCC with 
PASS 8 and EA PGL) 

  PPM002 Z1 SDHD no         Multiple primary HNPGL  

  PPM003 Z1 SDHC no         HNPGL 

  PPM005 Z1 SDHD no         
Multiple primary HNPGL with metastastic 
disease 

  PPM006 Z1 SDHB no         HNPGL 

  PPM008 Z1 SDHC no         HNPGL 

  PPM009 Z1 SDHB no         EA PGL 

  PPM010 Z1 SDHB no         Adrenal PCC  

  PPM011 Z1 SDHB no         EA PGL 

  PPM012 Z1 SDHC no         EA PGL (thoracic) and HNPGL 

  PPM015 Z1 SDHB no         EA PGL 

  PPM016 Z1 SDHB no         EA PGL with metastatic disease 

  PPM017 Z1 SDHD no         HNPGL 

  PPM018 Z1 SDHD no         HNPGL 

  PPM019 Z1 SDHC no         Multiple primary HNPGL 

  PP185 F1 SDHB no         EA PGL with metastatic disease 

  PP002 Z1 sporadic no         adrenal PCC with metastatic disease 

  PP002 Z2 sporadic no         recurrence of adrenal PCC 

  PP006 Z1 sporadic no         adrenal PCC with PASS of 8 



  PP009 Z1 sporadic no         
adrenal PCC with PASS of 12 and 
metastatic disease 

  PP010 Z1 sporadic no         adrenal PCC with metastatic disease 

  PP015 Z1 sporadic no         recurrence of adrenal PCC 

  PP015 Z2 sporadic no         
metastatic disease from primary adrenal 
PCC 

  PP016 Z1 sporadic  no         adrenal PCC 

  PP026 Z1 sporadic no         adrenal PCC with PASS 1 

  PP029 Z1 sporadic no         adrenal PCC with PASS 7 

  PP031 Z1 NF1 no         adrenal PCC 

  PP034 Z1 sporadic  no         adrenal PCC with PASS 2 

  PP037 Z1 sporadic  no         adrenal PCC with PASS of 6 

  PP042 Z1 sporadic  no         adrenal PCC with PASS 2 

  PP045 Z1 sporadic no         adrenal PCC 

  PP051 Z1 sporadic  no         adrenal PCC with PASS 4 

  PP052 Z1 sporadic no         adrenal PCC 

  PP069 Z1 VHL no         adrenal PCC 

  PP074 Z1 sporadic no         EA PGL 

  PP147 Z1 SDHD no         
adrenal PCC with metastatic disease 
(additional HNPGLs) 

  PP168 Z1 sporadic  no         adrenal PCC 

  PPA1028 Z1 RET no         adrenal PCC 

  PPA1029 Z1 RET no         adrenal PCC 

  PPA1041 Z1 NF1 no         contralateral adrenal PCC 

  PPA1054 Z1 NF1 no         adrenal PCC with PASS 4 

  PPA1055 Z1 sporadic no         adrenal PCC with PASS 16 

  PPA1060 Z1 NF1 no         adrenal PCC with PASS 6 

*PASS is the Pheochromocytoma of the Adrenal Gland Scaled Score.
1
  

    
There is wide inter and intra observer variability with this score making it unreliable.

2
 While we cannot rely on a score above 4, a score less than 4 is almost always consistent with a clinical benign tumor. 



Supplementary Table 4.  Somatic ATRX mutation information in validation set 2 
 

 
Sample ID Inherited mutation ATRX mutation 

ALT by 
telomere 

FISH 
Clinical information 

Validation set 
#2       Consequence cDNA change Protein change     

  PPA1005 Z1 not tested yes nonsynonymous SNV c.G6224A p.G2075E   adrenal PCC 

  PPA1008 Z1 not tested yes frameshift insertion c.6793_6794insAGAAAAGCAA p.E2265fs   adrenal PCC 

  PPA1030 Z1 not tested yes nonsynonymous SNV c.G4535A p.R1512H   adrenal PCC 

  PPA1032 Z1 not tested yes nonsynonymous SNV c.G4535A p.R1512H   adrenal PCC 

  PPA1033 Z1 not tested yes nonsynonymous SNV c.G5857A p.E1953K   not known 

  
PPA1036 Z1 not tested yes 

nonsynonymous SNV c.G4535A p.R1512H 
  adrenal PCC 

  nonsynonymous SNV c.A5788G p.K1930E 

  PPA1050 Z1 not tested yes nonframeshift deletion c.3786_3788del p.1262_1263del   adrenal PCC 

  PP162 Z1 not tested no       no adrenal PCC with PASS of 3 

  PP134 Z1 not tested no       no adrenal PCC with PASS of 3 

  PP150 Z1 not tested no       no adrenal PCC with PASS of 6 

  PP033 Z1 not tested no         adrenal PCC 

  PP036 Z1 not tested no         adrenal PCC with PASS 3 

  PP049 Z1  not tested no         adrenal PCC with PASS 4 

  PP059 Z1 not tested no         adrenal PCC with PASS 4 

  PP094 Z1 not tested no         adrenal PCC 

  PPA1003 Z1 not tested no         not known 

  PPA1004 Z1 not tested no         adrenal PCC 

  PPA1006 Z1 not tested no         not known 

  PPA1007 Z1 not tested no         adrenal PCC with PASS 7 

  PPA1010 Z1 not tested no         adrenal PCC  

  PPA1013 Z1 not tested no         adrenal PCC 

  PPA1014 Z1 not tested no         adrenal PCC 

  PPA1015 Z1 not tested no         adrenal PCC 

  PPA1016 Z1 not tested no         not known 

  PPA1017 Z1 not tested no         adrenal PCC with PASS <4 

  PPA1018 Z1 not tested no         adrenal PCC with PASS <4 

  PPA1019 Z1 not tested no         adrenal PCC 

  PPA1020 Z1 not tested no         adrenal PCC with PASS 0 

  PPA1021 Z1 not tested no         not known 



  PPA1022 Z1 not tested no         adrenal PCC 

  PPA1023 Z1 not tested no         adrenal PCC 

  PPA1024 Z1 not tested no         not known 

  PPA1025 Z1 not tested no         adrenal PCC 

  PPA1026 Z1 not tested no         adrenal PCC 

  PPA1027 Z1 not tested no         adrenal PCC 

  PPA1034 Z1 not tested no         adrenal PCC 

  PPA1037 Z1 not tested no         adrenal PCC with PASS 4 

  PPA1038 Z1 not tested no         adrenal PCC with PASS 5 

  PPA1039 Z1 not tested no         adrenal PCC 

  PPA1040 Z1 not tested no         adrenal PCC with PASS 0 

  PPA1042 Z1 not tested no         adrenal PCC with PASS 0 

  PPA1044 Z1 not tested no         not known 

  PPA1045 Z1 not tested no         adrenal PCC 

  PPA1049 Z1 not tested no         adrenal PCC 

  PPA1051 Z1 not tested no         adrenal PCC with PASS <4 

  PPA1052 Z1 not tested no         adrenal PCC with PASS 2 

  PPA1056 Z1 not tested no         adrenal PCC 

  PPA1057 Z1 not tested no         adrenal PCC 

  PPA1059 Z1 not tested no         adrenal PCC 

  PPA1061 Z1 not tested no         adrenal PCC 

  PPA1064 Z1 not tested no         adrenal PCC 

*PASS is the Pheochromocytoma of the Adrenal Gland Scaled Score.
1
  

    
There is wide inter and intra observer variability with this score making it unreliable.

2
 While we cannot rely on a score above 4, a score less than 4 is almost always consistent with a clinical benign tumor. 



Supplementary Table 5. Primer sequences for Sanger sequencing of DAXX 

    

Exon Primer name Sequence 5' to 3' 

Annealing 
Temperature 

(⁰C) 

Exon 2 DAXX 2F TCT GAA ATC CCC ACC ACT TC 63 

  DAXX 2R CTC CCT GGG GTA CAA CAA TC   

Exon 3 DAXX 3_1F CTC CCT TGT CTC TCT TCC CC 65 

  DAXX 3_1R AGG GGC CAA GTT CAG CTT C   

  DAXX 3_2F TCT AGG GTC CTG TCT CGG G 65 

  DAXX 3_2R ACA TAG AGC GCC AGC AGC   

  DAXX 3_3F CCA CAC ACC TCT CCT TGG AC 63 

  DAXX 3_3R GCC GGT CAG TGA AGA GCA G   

  DAXX 3_4F ATA CCT GCA GGA GGC ACG 67 

  DAXX 3_4R GAG CTG GAG CTG CTG TCG   

  DAXX 3_5F ACA AGC CAG GGC CTG ATA C 63 

  DAXX 3_5R CAT ATA AGG GTC ACT GAG AGG C   

Exon 4 DAXX 4F CCT TCA AGG GCT GAG TGC 65 

  DAXX 4R GGG AAG GAC AAT GTC TCT CTG   

Exon 5 DAXX 5F CTC TGG GGC AAG GGA TTC 63 

  DAXX 5R AAA CAG AAA TGA CAG GTG AGG AG   

Exon 6 DAXX 6_1F TCT CAG GCT ACC CTC TCC C 63 

  DAXX 6_1R ACA CAG GGC TTT CTT CCT CC   

  DAXX 6_2F CAG CAA AAC AAA GGA CGC 65 

  DAXX 6_2R GTA GAA GAG ACC ATG CCT GC   

  DAXX 6_3F CTT CCT CTG TGG AGA CGG AC 63 

  DAXX 6_3R AGT CCC CTG CAA TCC CTC   

Exon 7 DAXX 7F AGC CTC AGT CTT CCC GTA CC 63 

  DAXX 7R CAA ATT GTC AGA GGA AAC ACG   

Exon 8 DAXX 8F AAA TCC TCC TGT TTC TTT TCT CC 63 

  DAXX 8R GTC ATC TGC TTC CCA CCT TC   
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